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YTOHHEHHE flHArH03A ISSIA GLOBULIFERA 
(MICROSPORIDEA, NOSEMATIDAE) HA OCHOBE flAHHbIX 
no YJIbTPACTPYKTYPE MHKPOCnOPHflHH 

© H. B. Hcch, T. <I>. naHKoea, K). JL CoKOAoea 

BnepBbie AaHO onHcaHHe yjibTpaTomcoro dpoeHH^ MHKpocnopHAHH, OTHeceHHOH k MajiOH3yneH- 
HOMy pOAy Issia. 


llepBoe onHcaHHe I. globulifera (Hcch, IlaHKOBa, 1983) H3 onHTeAHa KHiueHHHKa 
ahhhhok h KyiccmoK Maji^pHHHoro KOMapa pofla Anopheles , co6paHHbix b BOAoeMax 
TOMCKOro IlpHoGbH, CAeJiaHO Ha OCHOBaHHH CBCTOBOH MHKpOCKOnHH Ma3KOB, OKpameHHblX 
no PoMaHOBCKOMy—rnM3a. BcueACTBHe Toro hto 3apaxceHHe MHKpocnopHAHHMH KHiueH¬ 
HHKa HaceKOMbix He conpoBoacAaeTCfl apKO BbipaxceHHbiMH CHMnTOMaMH (b OTjiHHne ot 
3apaxceHH5i xcnpoBoro Tena), nojiyHHTb AonoAHHTeAbHbiH MaTepnan no 3TOMy BHAy nj\n 
aneKTpoHHoro MHKpocKonnpoBaHHfl oxa3anocb 3aTpyAHHTeAbHbiM. HeAaBHo npn npoBeAe- 
hhh HCCJiejioBaHHH Apyroro xapaKTepa MHKpocnopHAHfl 6bina cAynanHO Han^eHa BHOBb, 
HO yCJIOBHfl C{)HKCaUHH He COOTBeTCTBOBajIH Heo6xOAHMbIM AA5I nOJIHOUeHHOrO OnneaHH^ 
yjibTpaTOHKOH MopcjDOJiorHH BHAa. BMecTe c TeM nonyneHHbie AaHHbie npeACTaBAfliOT 
HHTepec, ohh AononHflioT h yTOHH5HOT nepBOonHcaHHe. 

YAbTpaTOHKaa opraHH3auHfl Issia globulifera 

Ha cpe3ax KHiueHHHKa ahhhhkh KOMapa Anopheles messae npncyTCTByiOT KaK CTaAHH 
no3AHen MeporoHHH, TaK h ct3ahh cnoporoHHH. 

MepOHTbl npeACTaBAeHbl COXpaHflIOmHMH KOHTaKTbl aMe60HAHbIMH KAeTKaMH, pa3Me- 
poM 3—3.5x2—2.5 mkm. Ohh 6ecnop«AOHHo opneHTHpoBaHbi h o6pa3yiOT CKonneHne 
(pnc. 1, A), bo3mo)kho npeACTaBAfliomee pe3yAbTaT acachha ccJiepHHecKoro MeporoHaAb- 
Horo nAa3MOAH5i, OTMeneHHoro npn cbctobom MHKpocKonnpoBaHHH. KjieTOHHafl o6oAOHKa 
Ha MecTax coeAHHeHHH kactok yTOAmeHa, KaxtAafl KAeTKa KOHTaKTHpyeT c HecKOAbKHMH 
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ApyrHMH. MepoHTbi jiexcaT b HenocpejicTBeHHOM xoHTaxTe c UHTonjia3MOH xjieTXH xo35iHHa 
h oxpyxceHbi MHoroHHCJieHHbiMH mhtoxohaph^mh. JleHTOBHAHbix MeporoHajibHbix njia3MO- 
AneB Ha cpe3ax He oOHapyxceHO. 

CnopoHT, Taxxce coxpaHjnomHH xoHTaxT c uHTonjia3MOH xjieTXH xo35iHHa, jjejiHTCfl Ha 
2 jiHHeHHO pacnojioxceHHbix cnopoOnacTa (pnc. 1, E ; cm. bkji.). OcHOBaHHfl AByx pa3,ae- 
J1HBLUHXC5I KJieTOK (BnOCJiejICTBHH 3aflHHe nOJHOCa cnop) OCTaiOTCfl COe^HHeHHblMH. Ha 
MecTe coeflHHeHHfl xjieTOx bhahw ny3bipbxn, CBjnaHHbie c uHTonjia3MaTHHecxoH MeMOpa- 
hoh, no HauiHM npe^cTaBneHH^M, sto napaMypa/ibHbie (npncTeHOHHbie) Tejibua. Hx 
ocHOBHaji c|)yHKUH» 3axjnoHaeTC5i b npoayunpoBaHHH BHeuiHero cjioa uHTonjia3MaTHHecxoH 
MeM6paHbi npH o6pa30BaHHH cnoporoHanbHoro njia3MOjiH5i (Vavra, 1976), cooTBeTCTByio- 
mero npn ^ajibHeftuieM pa3BHTHH napa3HTa BHemHeMy cjioio 3X30cnopbi. 

06pa30BaHHe cnopo6jiacTOB conpoBoxaaeTCfl 6bicTpbiM pa3pacTaHneM snexTpoHHO- 
nnoTHoro cjioa (npeflCTaBjiaiomero 3anaTOx cc|)epbi) Ha ynacTxe coejiHHeHHfl jjByx KJieTOK 
(pwc. 1, E). YBejiHHHBaiomaflCfl b pa3Mepax cc|)epa CABnraeT cnopoOnacTbi, pacnonarafl hx 
T enepb noji ocTpbiM yrnoM apyr k apyry b Bnae jiaTHHcxon OyxBbi «v», h ueMeHTHpyeT 
3a^HHe nonioca xjieTox. KpaHHe penxo cnopoHT nejiHTca Ha 4 cnopo6jiacTa hjih HenejiHTCfl 
coBceM. OOojionxa cnopoHTOB h cnopoSnacTOB HMeeT TnnHHHyio nByMeMOpaHHyio CTpyx- 
Typy. flnpa Ha BceM npoTjixceHHH cnoporoHHH pacnonoxeHbi nonapHO, xa k y TnnnHHbix 
npe^cTaBHTejieH pona Nosema (pwc. 1, E, B\ 2, Z>; cm. bxji.). 

B OTJIHHHe OT MepOHTOB H CnOpOHTOB Cnopo6jiaCTbI H cnopbl OXpyXCeHbl UJHpOXOH 
3JiexTpoHHO-npo3paHHOH 30hoh, 3ano;iHeHHOH CTpyxTypaMH Tpy6naTOH h cc|)epHHecxoH 
cjjopMbi (pwc. 1, B, P, 2). no nepHcJ)epHH stoh 30Hbi, He orpaHHneHHOH MeM6paHaMH, 
pacnojioxceHbi MHoroHHCjieHHbie mhtoxohaphh xneTxn xo35WHa. 

06pa30BaHHe cc^epbi, b xoTopyio norpyxceHbi 3anHHe nonioca 3pejibix cnop (Han6ojiee 
nacTO AByx, penxo oahoh hjih neTbipex), HannHaeTcn cpa3y nocjie nejieHHfl cnopoHTa, ho 
6bicTpoe yBejiHneHHe ee o6i>eMa npnyponeHO x cnoporeHe3y. Ilpn npocMOTpe nocnenoBa- 
TejibHbix cTajiHH cnoporoHHH h cnoporeHe3a MHxpocnopnnHH co3naeTC5i BnenaTjieHHe, hto 
cc|)epy o6pa3yeT 6bicTpo yTOJimaiomaflCfl BHeniHflfl MeM6paHa 3X30cnopbi, npn stom ee 
BHyTpeHHflfl MeM6paHa ocTaeTca TecHO npnjieraiomeH x SHnocnope. C(|)epa 3HaHHTeJibHO 
xpynHee cnopbi, nocTHraa b nonepeHHHxe 6—8 mxm, h npencTaBjieHa roMoreHHbiM 
6eccTpyxTypHbiM MaTepnajiOM yMepeHHOH sjiexTpoHHOH njiOTHOCTH, He orpaHHHeHHbiM 
xaxHMH-jin6o oOojionxaMH (pnc. 2, A, E). 

Cnopbi pa3MepoM 2.5 — 3 x 2—2.3 mxm hmckdt xapaxTepHoe juia H03eMaTHn CTpoeHHe 
(pnc. 2). IlojiapHbiH jxhcx, HMeiomnn b nonepeHHHxe oxojio 170 hm, cxopee cc|)epHHecxoH, 
neM rpnOoBHAHOH c|)opMbi. riojiaponjiacT nnacTHHHaTbiH, 3aHHMaeT noHTH nojiOBHHy 
o6i>eMa cnopbi, no Been jyiHHe orpaHHneH nojiapHbiM caxoM. flBa anpa pacnojioxceHbi no 
JU1HHHOH OCH cnopbi, OCHOBaHHe nOn^pHOH Tpy6xH (|)ypXOBHJXHOH (|)OpMbI. IlOJiapHaa 
Tpy6xa oneHb TOHxaa, He npeBbimaiomafl 25 — 40 hm b nonepeHHHxe, reTepocjjHJwpHafl, 
o6pa3yeT 12 bhtxob pa3Horo CTpoeHHJi (8 + 4), ynoxceHHbix b 2 p^a. 3ajiHaa Baxyojib 
OTcyTCTByeT. 3Hjiocnopa oneHb mncTaa, ao 250 — 400 hm y 3pejibix cnop. 3x30cnopa 
o6pa30BaHa ^ByMH MeMOpaHaMH, BHeniHHH cjioh HMeeT cnjibHyio, a BHyTpeHHHH — 
yMepeHHyio 3JiexTpoHHyio nnoTHOCTb. OHa noxpbiBaeT cnopy Ha 2/3 — 4/5 jyiHHbi, He3a- 
MeTHO nepexo^ b ccjjepy. 

JXna 3 toto BHjia xapaxTepHa xoHueHTpauHH Boxpyr Bcex ctbjihh MHoroHHCJieHHbix 
MHTOXOHJipHH X03»HHa, HTO, BepOHTHO, 06 yCJ 10 BJieH 0 OoJIbLUHMH 3aTpaTBMH XJieTXH X03^- 
HHa Ha 3HepreTHHecxne npoueccbi h njiacTHHecxne BemecTBa, HeoGxo^HMbie napa3HTy j\nn 
o6pa30BaHH» cc^epbi, HMeioujen 3HanHTejibHbiH o6i>eM. 

Ha ocHOBaHHH nojiyneHHbix HaMH aaHHbix no yjibTpaTOHXOMy CTpoeHHio MHxpocnopn- 
JX HH MbI npHBOJJHM yTOHHeHHblH AHaTH03 3TOTO BHJja. 

,UHarH03 Issia globulifera 

TnnoBOH xo35ihh: Anopheles messae, jihhhhxh, xyxojixn. 

JIoxajiH3auH5i: anHTejiHH XHineHHHxa. 

MecTO o6HapyxceHH«: CnOnpb, ToMexoe ripnoObe. 
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CraflHH pa3BHTH5L Bee CTaflHH pa3BHTHH HMeiOT AHnjIOKapHOTHHeCKHH H^epHblH anna- 
paT. MeporoHajibHbiH njia3M0,aHH o6pa30BaH HecKOJibKHMH 6ecnop5moHHo opHeHTHpoBaH- 
HbiMH KOHTaKTHpyiomHMH KjieTKaMH. CnopoHT flaeT Hana.no o6biHHO 2, peace 1 hjih 
4 cnopo6jiacTaM, ocraiomHMCfl coe^HHeHHbiMH ccjDepoH, o6pa30BaHHOH pa3pacTaHHeM 
BHeiiiHeH o6o.tiohkh uHTonjia3MaTHHecKOH MeM6paHbi. C(f>epa npe^CTaBJieHa roMoreHHbiM 
BemecTBOM yMepeHHOH 3jieKTpoHHOH nuoTHOCTH, b nonepeHHHKe aocTHraeT 6—8 mkm. 
CnopocJ)opHbiH ny3bipeK He o6pa3yeTca. Cnopa HMeeT pa3Mepbi 2.5—3x2—2.3 mkm h 
THnHHHoe jxnfl H03eMaTHA CTpoeHHe. riojiapHaa Tpy6Ka oneHb TOHKaa, 25—40 hm, reTepo- 
cJ)HJiHpHoro CTpoeHHH, o6pa3yeT 12 bhtkob (8 - 1 - 4), pacnojioaceHHbix b 2 cjioa. 3H^ocnopa 
AOCTHraeT mnmHHbi 250—400 hm. 

THnoBOH MaTepHaji npeacTaBjieH b KOJijieKUHH BH3P 3JieKTpoHorpaMMaMH: 
2301, 2303, 2308, 2311—2313, 2532 h 2533. 

TaKHM o6pa30M, b nepBOonHcaHHe BH^a BHeceHbi cymecTBeHHbie nonpaBKH. rioKa3aHbi: 
(1) ApyrOH BHfl X035IHHa, yCTaHOBJieHHblH Ha OCHOBaHHH XpOMOCOMHOrO aHaJIH3a, (2) 
OTcyTCTBHe neHTOBH^Hbix MeporoHajibHbix nna3MOAHeB, (3) OTcyTCTBHe cnopoc})opHoro 
ny3bipbKa. riocjieflHee cooTBeTCTByeT oahoh H3 xapaKTepHCTHK, BKjnoneHHbix b xtHarH03 
THnoBoro BH,aa po^a Issia — /. trichopterae, onncaHHoro Ha CBeTOMHKpocKonHHecKOM 
ypoBHe (Weiser, 1977). ,QHarH03 onHCbiBaeMoro BH^a aonojiHeH xtaHHbiMH no TOHKOMy 
CTpOeHHK) ^Hnjiocnopbl, yHHKaJIbHOH Ann £HnjIOKapHOTHHeCKHX MHKpOCnopHflHH. 
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REFINEMENT OF THE DIAGNOSIS OF ISSIA GLOBIFERA 
(MICROSPORIDIA: NOSEMATIDAE) BASED ON ULTRASTRUCTURAL DATA 

I. V. Issi, T. F. Pankova, Yu. Ya. Sokolova 

Key words: Microsporidia, Nosematidae, Issia, Culicidae, Anopheles , ultrastructure, midgut epithe¬ 
lium. 


SUMMARY 

An ultrastructure of a microsporidian belonging to the aberrant and poorly studied genus Issia 
is discribed in this paper. The first description of Issia globulifera (Issi, Pankova, 1983) was made 
on the basis of light microscopic analysis of midgut smears of the infected insects. 

Both late merogonic and sporogonic stages can be met on the sections from midguts of Anopheles 
messae. Meronts are ameba-like cells (3.0—3.5x2.0—2.5 pm) forming conglomerates of cells 
without any regular organization. Meronts and sporonts directly contact with the host cell cytoplasm; 
they are surrounded by numerous mitochondria. Sporonts divide into 2 sporoblasts, but remain 
connected with each other by posterial ends. In the vicinity of the contact the paramural bodies 
(structures, presumably participating in the formation of the exospore) can be seen. Sporoblast 
morphogenesis is accompanied by the rapid grow of electron dense layer in the region of the contact 
of two sister sporoblasts. Due to such intensive growth the sporoblasts are finally located at sharp 
angle to each other. Envelopes of sporonts and sporoblasts possess typical 2-membrane structure. 
Their nuclei lay in pairs like in Nosema species. Sporoblasts (unlike meronts and sporonts) are 
surrounded by the electron lucid zone of the cytoplasm with numerous tubule-like and spherical 
inclusions. Host mitochondria are closely adjacent to the periphery of this zone. The formation of 
characteristic spherical structures (globules), in which the posterior ends of two (in rare cases of 1 
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or 4) sister spores are downsinked, starts immediately after the sporont division. Globules rapidly 
increase in size during the sporogenesis. The homogenous globule (6—8 pm), which is essentially 
larger than a spore, seems to represent the modified exospore; it is not limited by any visible 
membrane. Fine structure of spores (2.5—3.0 x 2.0—2.3 pm) is typical for the nosems: spherical 
polar disk; lamellas polaroplast; nuclei located along the long spore axis; basal part of a polar tube 
forming a fork. A thin (25—40 nm) heterophilar polar filament forms 12 rows of various structure 
(8 + 4) packed in two rows. The posterior vacuole was no revealed. Endospore is very thick up to 
250—400 nm in mature spores. The exospore covering the 2/3—4/5 of the spore length passes into 
the globule on the posterior end. 

The refined diagnosis of Issia globulifera : type host species —Anopheles messae (larvae, pupae); 
tissue localization: mitgut epithelium; terra typica: Siberia, Tomsk region, Ob river basin; develop¬ 
mental stages: multicellular merogonial plasmodium, sporont gives rise to 2 (rarely 1 or 4) sporoblasts 
connected with each other by a «globule», a specific formation homologous to an exospore of other 
microsporidians; globule (6—8 Jim) possesses a homogenous inner structure of average electron 
density; sporophorous vesicle not formed; spore structure is typical for Nosematidae. Embeddings, 
negatives (##2301, 2303, 2308, 2311—2313, 2532, 2533) and photos of type material in the 
collection of All-Russian Institute for Plant Protection. 
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BxjieuKa k cm. M. B. Mccu u dp. 






Phc. 1. Torncoe CTpoeHMe CTaaHH pa3BHTHfl Issia globulifera. 

A — MeporoHa^hHbiM ruia3MoaHyM, ok py)Ke hh bi m MHoroHMCJieHHbiMM MMToxoHapHHMM; £ — cnopoHT c afiyMfl 
cpopM m pyiomn mm cfl cnopo6jiacTaMn: aBa cnopo6jiacra (cTpe;iKH) b momcht 4)opMMpoBaHM« 3apo.nbiiiieBOH c4>epbi; 
B — Mo^oabie cnopbi; f — 3pe;ibie cnopbi b kmuicmhom ej\ — c4>epa (rjio6yjia); 33A — 3aponbiuieBafl C(})epa 

(rno6yjia); Me — Mepom; mx — MMToxoHapnn kjictok xo3HHHa; c — cnopa; c6 — cnopoSiiacr; cn — cnopoHT. 

MaciiiTaGHafl JiHHefiKa 1 mkm. 

Fig. 1. Ultrastructure of Issia globulifera developmental stages. 



Pmc. 2. ToHKoe CTpoeHMe zturinocnop Issia globulifera. 

A — nonepeHHbiH cpe3 nepe3 3pejiyio cnopy; E — npoaojibHbiH cpe3 Hepe3 3pe.nyio cnopy; B — nepeiiHMM noJiioc 
3pe^oH cnopbi; f— 3anHMH no.iioc 3pe;iOH cnopbi; nd— nojiapHbiH amcr; nn — nojiapoanacT; nm — no/iflpHaa Tpy6na; 
3K — 3K3ocnopa; 3h — 3Hiiocnopa. MaciUTa6HaH jiMHCHKa! A, E — 1 mkm, B, T — 0.5 mkm. 

OcTa.ibHbie o6o3HaHeHMH TaKMe ace, KaK Ha pnc. 1. 

Fig. 2. Ultrastructure of Issia globulifera diplospores. 





